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Abstract 

In  spring  2001  and  2003,  sawmill  capacity  and  utilization  information  was  col- 
lected directly  from  20  producers  (usually  the  largest  and  most  active)  in  southeast 
Alaska.  The  estimated  mill  capacity  in  southeast  Alaska  for  calendar  year  (CY) 
2000  was  501,850  thousand  board  feet  (MBF)  (log  scale)  and  for  CY  2002  was 
453,850  MBF  (log  scale).  The  actual  production  by  these  mills  for  CY  2000  was 
87,117  MBF  (log  scale)  and  for  CY  2002  was  39,701.6  MBF  (log  scale). 

Keywords:  Alaskan  sawmills,  lumber  capacity. 

Preface 

Section  101  of  the  Tongass  Timber  Reform  Act  (TTRA  1990)  amended  the  Alaska 
National  Interest  Lands  Conservation  Act  (ANILCA  1980)  by  deleting  Section  705 
and  inserting  a  new  Section  705. 

(a)  Subject  to  appropriations,  other  applicable  law,  and  the  requirements  of  the 
National  Forest  Management  Act  (NFMA  1976);  except  as  provided  in  subsection 
9d  of  this  section,  the  Secretary  shall,  to  the  extent  consistent  with  providing  for  the 
multiple  use  and  sustained  yield  of  all  renewable  forest  resources,  seek  to  provide 
a  supply  of  timber  from  the  Tongass  National  Forest  which  (1)  meets  the  annual 
market  demand  for  timber  from  such  forest  and  (2)  meets  the  market  demand  from 
such  forest  for  each  planning  cycle. 

Introduction 

The  May  1997  Record  of  Decision  for  the  Tongass  Land  and  Resource  Manage- 
ment Plan  Revision  included  a  commitment  to  "develop  procedures  to  ensure  that 
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annual  timber  sale  offerings  are  consistent  with  market  demand"  as  required  by  the 
Tongass  Timber  Reform  Act  (USDA  Forest  Service  1997).  These  procedures  are 
designed  to  be  flexible  given  the  uncertainty  associated  with  forecasting  market 
conditions.  This  is  especially  difficult  in  southeast  Alaska  because  of  the  structural 
transformation  underway  there  in  the  timber  industry.  The  procedures  also  account 
for  the  fact  that  the  USDA  Forest  Service's  timber  sale  program  cannot  quickly 
respond  to  market  fluctuations  and  allow  the  industry  to  accumulate  an  adequate 
"volume  under  contract"  (a  supply  of  uncut  timber)2  The  procedure  that  is  used 
includes  provisions  to  monitor  industry  behavior  and  ways  to  adjust  timber  sale 
program  levels  to  reflect  harvest  activity. 

One  of  the  key  assumptions  in  this  procedure  is  an  estimate  of  the  capacity 
of  the  softwood  lumber  industry  in  Alaska.  In  the  procedure,  industry  capacity 
is  assumed  to  reflect  an  upper  limit  to  the  annual  market  demand  for  timber  and 
depends  on  the  short-run  performance  of  the  various  firms  owning  the  mills.  This 
approach  acknowledges  that  the  short-term  objective  for  most  manufacturers  is  to 
use  their  existing  capital  to  maximize  profits  or  minimize  losses.  For  example,  a 
sawmill  owner  may  change  the  amount  of  wood  processed  or  the  number  of  shifts 
employed,  but  will  generally  not  invest  large  sums  of  money  or  enter  or  exit  a  mar- 
ket on  the  basis  of  short-run  performance.  In  the  short  run,  a  firm  may  even  con- 
tinue to  operate  at  a  loss  as  long  as  the  variable  costs  of  production  can  be  covered. 
Under  these  conditions,  resource  demand  tends  to  be  fairly  inelastic.  That  is,  the 
existing  mills  will  absorb  a  relatively  wide  range  of  prices  before  making  significant 
changes  in  the  volume  of  timber  purchased. 

The  purpose  of  this  report  is  to  document  the  development  of  the  capacity  and 
capacity  utilization  estimates  for  the  major  softwood  sawmills  in  southeast  Alaska. 
Various  definition  issues  will  be  discussed  as  well  as  some  limitations  of  the  esti- 
mates. 

Defining  What  Is  Needed 

The  equation  below  shows  how  the  relationship  between  manufacturing  capability 
and  raw  material  supply  can  be  used  to  estimate  theoretical  timber  consumption 
levels  for  the  industry. 
Timber  consumption: 

e  =  (a  x  b/c)  d , 


'  There  are  three  definitions  of  volumes  used  with  Forest  Service  sales.  First, 
there  is  the  volume  appraised  and  offered  for  sale.  Once  sold,  this  is  referred  to 
as  the  sold  volume.  When  this  timber  is  harvested,  it  is  referred  to  as  the  cut  vol- 
ume. Forest  Service  timber  sale  contracts  are  typically  multiyear  so  that  volume 
sold  but  not  yet  harvested  is  referred  to  as  uncut  volume  under  contract. 
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a  =  installed  and  operable  processing  capacity, 

b  =  industry  rate  of  capacity  utilization, 

c  =  percentage  of  usable  wood  in  average  timber  sale, 
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d  =  share  of  industry  raw  material  provided  by  the  Tongass,  and 
e  =  timber  consumption. 

The  following  sections  provide  more  detail  on  the  data  and  assumptions  used  to 
determine  the  initial  values  for  each  of  these  parameters. 


Processing  capacity  can  be  measured  and  reported  in  various  ways,  including: 

•  Design  capacity.  This  is  the  maximum  output  that  can  possibly  be  attained. 

•  Actual  output.  This  is  the  output  actually  achieved.  It  cannot  exceed  design 
capacity  and  is  often  less  than  design  capacity  because  of  machinery  break- 
downs, employee  absenteeism,  defective  output,  shortage  of  materials,  and 
other  problems  outside  the  control  of  management  (Stevenson  1986). 

By  referring  to  various  industry  and  government  sources,  one  can  get  a  general 
sense  of  mill  capacity  in  southeast  Alaska;  however,  it  is  not  always  clear  what  the 
available  data  represent.  Some  mills  report  end-product  output  vs.  log  input;  others 
report  design  capacity  vs.  effective  capacity.  Consequently,  there  is  a  need  for  the 
systematic  collection  of  information  on  the  effective  capacity  of  the  wood  product 
manufacturers  in  the  region. 

Industry  experts  estimate  the  design  capacity  of  a  sawmill  or  other  wood 
processing  facility  by  looking  at  the  installed  equipment.  The  industry  standard  is 
to  estimate  log  volume  consumption  during  500  eight-hour  shifts  per  year.  Double 
shifts  do  not  necessarily  double  the  design  mill  capacity  as  the  evening  shift  may 
resaw  material  rejected  by  the  day  shift.  Given  this  precise  standardization  of  ca- 
pacity, most  operators,  in  consultation  with  knowledgeable  specialists,  can  come  up 
with  a  reasonable  figure  for  design  mill  capacity. 

Because  the  emphasis  here  is  on  the  short-run  operating  decisions  of  existing 
firms,  capacity  estimates  for  inoperable  or  incomplete  facilities  are  not  included. 
When  evidence  suggests  that  new  wood  processing  facilities  (or  expansions  to 
existing  mills)  are  moving  past  the  planning  stage  to  become  viable  wood  process- 
ing entities  (e.g.,  demonstrated  financial  commitment,  lease  or  purchase  of  mill  site, 
environmental  permits  approved,  etc.)  then  capacity  figures  will  be  increased  ac- 
cordingly. Conversely,  permanent  mill  closures  with  dismantling  of  equipment  will 
trigger  a  downward  adjustment  in  the  reported  industry  capacity. 

Table  1  presents  a  summary  of  basic  mill  information  for  the  established  20 


Installed  and  Operable  Sawmill  Capacity 
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Table  1 — Basic  mill  information 


Number  of 

Mill  name  Location  Description  Status  employees 


Icy  Straits  Lumber  Co. 

Hoonah 

Conventional  carriage,  circle  saw 

2000- 

-active 

18 

headrig,  edger,  trim  saw,  log 

2001- 

-active 

18 

debarker  and  merchandizer 

2002- 

-active 

3 

Viking  Lumber  Co. 

Craig 

Conventional  carriage,  band  saw 

headrig,  linebar  and  gang  resaws, 

2000- 

-active 

33 

edgers,  trim  saw,  log  debarker  and 

2001- 

-active 

33 

merchandizer,  end-dogging  circle 

2002- 

-active 

45 

saw  scragg 

D&L  Woodworks 

Hoonah 

Portable  band  saw  mill  and 

2000- 

-active 

2 

portable  circle  saw  mill 

2001- 

-active 

2.5 

2002- 

-active 

2 

Gateway  Forest  Products  (lumber) 

Ketchikan 

2000- 

-active 

74 

2001- 

-idle 

0 

2002- 

-closed 

Gateway  Forest  Products  (veneer) 

Ketchikan 

Rotary  veneer  mill,  log  debarker 

2000- 

-under 

and  merchandizer 

construction 

2001- 

-active 

34 

2002- 

-idle 

A 

u 

Northern  Star  Cedar 

Thorne  Bay 

Portable  circle  saw  mill  and 

2000- 

-active 

8 

shake/shingle  mills;  additional 

2001- 

-active 

8 

heavy  duty  portable  circle  mill 

2002- 

-active 

8 

Herring  Bay  Lumber 

Ketchikan 

Conventional  carriage,  circle  saw 

2000- 

-active 

9 

headrig,  resaw  edger,  trim  saw 

2001- 

-idle 

0 

2002- 

-idle 

u 

Alaska  Fibre 

Petersburg 

Portable  circle  saw  mill,  horizontal 

2000- 

-active 

2 

band  resaw,  edger 

2001- 

-active 

2 

2002- 

-active 

2 

Southeast  Alaska  Wood  Products 

Petersburg 

Two  portable  circle  saw  mills, 

2000- 

-active 

4 

trim  saw 

2001- 

-active 

3 

2002- 

-active 

3 

Thorne  Bay  Wood  Products 

Thorne  Bay 

Portable  circle  saw  mill, 

2000- 

-active 

4.5 

trim  saw 

2001- 

-active 

4.5 

2002- 

-active 

5 

Annette  Island  Sawmill  (KPC) 

Metlakatla 

Conventional  carriage,  single  cut 

2000- 

-idle 

0 

band  saw  headrig,  linebar  resaw. 

2001- 

-idle 

0 

gang  edger/resaw,  edger,  trim  saw, 

2002- 

-idle 

0 

log  debarker  and  merchandizer 

Metlakatla  Forest  Products 

Metlakatla 

2000- 

-active 

25  sgl. 

2001- 

-idle 

0 

2002- 

-closed 

0 

Thuja  Plicata  Lumber 

Thorne  Bay 

Portable  circle  saw  mill  and 

2000- 

-active 

7 

shake/shingle  mill 

2001- 

-active 

7 

2002- 

-idle 

0 
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Table  1 — Basic  mill  information  (continued) 


Mill  name  Location 

Description 

Status 

Number  of 
employees 

Porter  Lumber  Co.                          Thorne  Bay 

Conventional  carriage,  circle  saw 

2000-active 

9 

headrig,  gang  resaw  edger,  trim 

2001-active 

9 

saw  and  portable  circle  saw  mill 

2002-active 

3 

Silver  Bay,  Inc.  Wrangell 

Conventional  carriages,  band  saw 

2000-active 

55 

headrigs,  linebar  resaw  edgers, 

2001-active 

55 

trim  saw,  log  debarker  and 

2002-active 

38-45 

merchandizer,  planer  mill 

W.R.  Jones  and  Son  Lumber  Co.  Craig 

Portable  circle  saw  mill,  dry  kiln, 

2000-active 

2 

planer  mill 

2001-active 

2 

2002-active 

2.5 

Kasaan  Mountain  Lumber  and  Log  Kasaan 

Conventional  carriage,  circle  saw 

2000-active 

15 

headrig,  circle  saw  linebar  resaw, 

2001-idle 

0 

edger,  debarker 

2002-idle 

0 

The  Mill  Petersburg 

Four  portable  circle  saw  mills 

2000-idle 

0 

2001-active 

6 

2002-idle 

0 

Pacific  Log  and  Lumber  Ketchikan 

Two  conventional  carriage  mills 

2000-active 

43 

with  circle  saw  headrigs,  horizontal 

2001-active 

43 

band  resaw,  edger,  trim  saw,  log 

2002-active 

43 

debarker  and  merchandizer 

Chilkoot  Lumber  Co.  Haines 

Conventional  carriage,  8-ft  band 

2000-idle 

0 

headrig,  6-ft  and  7-ft  band  resaws, 

2001-idle 

0 

debarker,  chipper,  edger,  etc. 

2002-idle 

0 

°sgl.  =  single  shift. 

mills  operating  during  the  2000-2002  period.  These  data  were  obtained  from  a 

variety  of  sources  including  directories,  interviews  with  mill  owners  and  managers, 
and  onsite  examination. 

Industry  Rate  of  Capacity  Utilization 

In  theory,  with  complete  knowledge  of  the  production  functions,  markets,  and  profit 
objectives  for  the  sawmills  listed  in  table  1,  the  rate  of  capacity  utilization  could  be  esti- 
mated by  dividing  the  actual  production  by  the  estimate  of  design  capacity. 

Mill  Capacity  and  Utilization  Study 

During  spring  2001  and  2003,  information  was  gathered  on  sawmill  capacity  and 
utilization  directly  from  producers  in  southeast  Alaska.  Sampling  was  conducted 
onsite  in  80  percent  of  cases  with  the  remainder  conducted  via  telephone  inter- 
views. In  all,  20  producers,  usually  the  largest  and  most  active,  were  surveyed. 
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The  best  available  information  (documented  in  table  2)  was  used  to  arrive  at  design 
capacity  for  CY  2000  and  CY  2002. 

Data  collected  consisted  of  the  following  items: 


Mill  employment 
Mill  classification 
Percentage  over-  or  under-run 
Source(s)  of  logs  processed  by  the  mill 
Products  produced 
Market  information 


Mill  name 
Owner's  name(s) 
Mill  location 
Mill  description 
Estimated  mill  capacity 
Actual  mill  production 

Additional  tables  were  established  to  display  mill  production  by  species  (table 
3),  mill  production  by  product  (table  4),  sources  of  logs  processed  (table  5),  and 
destination  of  products  manufactured  (table  6). 

Discussion 

The  estimated  mill  capacity  in  southeast  Alaska  for  CY  2000  was  501,850  thousand 
board  feet  (MBF)  (log  scale)  and  for  CY  2002  was  453,850  MBF  (log  scale).  The 
actual  production  by  these  mills  for  CY  2000  was  87,117  MBF  (log  scale)  and  for 
CY  2002  was  39,801  MBF  (log  scale).  The  capacity  was  determined  by  interviews 
with  the  managers  of  15  active  sawmills,  4  idle  mills,  and  1  mill  under  construction 
in  CY  2000.  In  CY  2002,  there  were  11  active  mills  and  7  idle  mills  (table  1).  The 
mill  that  was  under  construction  in  CY  2000  was  idle  in  CY  2002. 

Before  this  report  could  be  published,  there  were  major  changes  in  the  estab- 
lished sawmill  industry  in  Alaska  that  affected  how  these  industries  responded  to 
willingness  and  ability  to  purchase  and  utilize  the  quality  and  quantity  of  timber 
being  offered  for  sale.  One  of  the  larger  sawmills  has  been  sold,  a  medium-size  mill 
has  been  sold  and  removed  from  Alaska,  and  a  second  large  mill  will  not  be  operat- 
ing again  unless  there  is  great  improvement  in  the  economics  of  either  the  process- 
ing or  markets  of  products.  The  markets,  both  domestic  and  export,  for  softwood 
logs  and  sawn  products  from  Alaska  have  been  depressed  for  several  years. 

Conclusion 

The  recent  changes  in  capacity  and  production  information  gathered  from  the 
southeast  Alaska  industry  demonstrate  the  need  to  monitor  annual  changes.  This 
is  consistent  with  the  direction  in  the  Tongass  Land  Management  Plan.  Such  a  plan 
would  serve  as  a  monitor  if  the  volume  of  timber  offered  each  year  (1)  allows  exist- 
ing mills  to  operate  at  a  level  consistent  with  market  conditions,  (2)  provides  for  the 
opening  of  new  timber  processing  facilities  or  expansion  of  existing  facilities,  and 
(3)  will  be  purchased  when  offered. 


6 


Estimating  Sawmill  Processing  Capacity  for  Tongass  Timber 


<n 
o 
o 

— 

« 

o 
o 
o 


1/5 
- 

>. 
u 
03 
•o 


s 

o 

<*> 

3 

3 
tJ 
O 
:- 

a 


55 
3 

u 

OS 

■o 

3 


o 

9S 

a 


T3 


I/! 


fN 


— 

05 

u 

"3 

4) 


fN 

o 


u 


fN 

> 


w 
3 
■3 
O 

a 


3 


fN 

© 
© 

fN 
> 

U 


fN 

> 
U 


OJ 

a 

03 


■3 

03 

£ 


Ed 


© 

fN 
> 

u 


© 

fN 
> 

u 


m 

fN 


m 
fN 


ON 
fN 


ON 


00 


o 
o 

NO 


fN 


oo  o 

fN  O 
ON  O 


NO 


R 


o 
© 

NO 

O 
p 

co 
co 

co 
co 

CN 
fN 

O 
O 

in 
fN 

fN 

«ri 
co 

oo'  o 
m 

co 
co 

O  CO* 

CN 
CN 

O  00 

p  <—l 

©  oo 

Tj-  CO 


ON 
ON 

© 

CN 


o 
© 
© 

NO 


NO 
NO 

TJ- 


oo 


00 
ON 

CN 


©  ©  o 
m    o  in 

©  fN 


© 
© 
© 


©     ©  © 

oo    >n  © 
co  oo 


© 
in 

CN 


©  © 

co  © 

in  tj- 

CN 


OO 


o 

« 
a 
<< 
s 
o 


© 
© 
© 


© 
© 

©_ 

co" 


in 

fN 
nO 


© 
© 
© 

On" 


© 
© 
m 


© 
© 

fN 


© 
© 
© 


O 


© 
© 

p, 
co" 


© 
© 

fN 


fN 
NO 


o 
© 

NO 


© 
© 
© 

r-~" 


ON 

in 


©  © 

©  © 

fN 

K"  on" 


© 
© 
© 

©" 

fN 


o  © 

o  m 

©  r^ 

©"  ^ 

oo 


© 
© 
© 
©" 

CO 


© 
© 
in 


©  ©  ©  ©  © 

©  ©  ©  ©  © 

p,  "j,  o  © 

©"  i-i"  rf"  m"  ©" 

—  t~- 


©    ©  © 

©    ©  © 

in    ©_  q 

r~-'  i— T  in" 

—  NO 


© 
© 
© 


© 

© 

© 

o 

© 

o 

© 

© 

©, 

in 

NO^ 

©^ 

in" 

oo" 

co" 

in" 

CO 

r- 

© 

© 

© 

© 

© 

© 

o 

© 

© 

o 

© 

© 

© 

o 

© 

© 

© 

© 

o 

© 

© 

© 

m 

© 

© 

© 

© 

o 

© 

© 

© 

o 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

r--_ 

© 

© 

in 

© 

m 

in 

p. 

© 

© 

m 

© 

©_ 

© 

©^ 

in^ 

©_ 

©" 

©" 

©" 

©" 

o" 

©" 

^r" 

in" 

©" 

m" 

in" 

in" 

oo" 

co" 

in" 

CN 

NO 

>n 

CO 

CN 

NO 

co 

-2  <u 
1  § 


o 
O 

Ih 
<D 
X 

£ 
3 
-J 


o 
U 
— 
u 

E 

oo  3 

2  oo 
55  .£ 

£  > 


o 

■3 
o 

I 

a 


00 

o 

3 

O 


O 

(X. 

u 


03 

o 

3 
O 


O 

ft. 


C3  C3 


03 
0) 

u 

1- 

03 

55 

C3 

<u 

-t-» 
— 

o 

2 


E 

3 

03 

pq 

60 

e 


33 


o 

3 

-a 

o 


T3 

O 

I 

03 


03 
U 
X 

3 
O 
00 


o 

3 
■3 
O 
•— 

Oh 

O 

o 

03 

OQ 

d) 
c 

S-i 

O 
X 

H 


U 

Ph 


g 

03 

T3 
3 

03 


3 
C 
< 


o 
3 
-3 
O 


O 


03 
M 
03 


X 

E 

3 
i—l 


eu 

03 

'31 
X 
H 


o 
O 

H 
<U 
X 

E 

3 


O 


o 
S3 

>; 

03 

m 

> 


o 
O 
■— 
o 
X 

E 

3 
i— I 

3 
O 
VI 

-a 

3 

03 

c/3 
<U 
3 
O 


O0 


60 

O 
-J 
T3 

3 

03 

I-i 

<U 
X 

g 

3 
-J 

3 

"3 

3 
3 
O 

S  - 

s  1 

03  ^ 
03.  X 

^  H 


X 

E 

3 

*3 
3 

03 

60 
O 

J 

o 
«c 

O  -3 
rt  ^ 

U 


o 
U 

Ih 
O 
X 

E 

3 
—J 

O 

o 


60 
03 
■— 

5 


NO 
CO 


60 
03 
Ih 


© 

on" 


oo 


© 
in 

oo^ 

co" 
m 


© 
in 

oo 

© 
m 


e2 


X  <D 

2  S 

•3  >, 

5  o 
o  a. 

13  E 
x 

*"•  <4H 

o  ^ 
■  — 
«n  X 


-  5 

X  >> 

"C  x 

£  .1 

3  ~ 

O  O 

>  C 

g»JS" 

T  3 

>  -o 

03  _e 

oo  -T^ 


o 


60 

c 


a. 
o 


c 

l|H 

0  +J 
+j  03 
3 
3 
O 

1  ^ 
03  nj 

CJ  "3 

X  Ih 

i> 

c  a. 

o  M 

-a  43 


03  05 

X  o 


>,  "3 
X  © 
X  (N 


^  -a 

op  c 

C  03 

O0  OO 

CL)  03 

"  60 

S  c 

Ph  'C 

|  "§ 

l(H  "O 

o  <u 

U  3 

ed  60 

.3  == 

*i  o 

05  (J 


s  « 

-o  •£  o 

03  X  T2 

S  T3 


60 
i 

03 


X 
f— 

© 
© 
© 

CN 


60 
C 


-a 

> 


a>  oo 

£  " 

r£  3 

£  -o 

o  o 

00  Ih 

• — •  o. 


WO  ^3 


60  3 
°  O 

!  i 


+~  03 

OO 

>. 
.2  x 

1.1 

°  b 

Ih  3 

B.  T3 
X  T3 

■s  <u 

C  wo 
_  3 

2  E 

o  3 

<  o 

> 


7 


RESEARCH 


NOTE  PNW-RN-545 


%  8 
<J  o 


u,  55 
CU  "O 

ll 


£  2 


o 
ej 
s 

a. 

s 
05 
-£ 


—  C 

II 

  cj 

03  3 

=  "O 

•*-  o 

<  a 


a 

>> 
S 

3 

■a 
o 
- 
a 


ro 


o    o   o  o 


o 
o 
o 

in 
CN 


«3i 

5o 


"5 

Q 
O 

-cs 

c 
a 

S 


o 
U 
■— 
o 
x> 
£ 

3 


00 


O 

d 


o    o  q 

o   o   o  © 

o 

c  o 

o  © 

o 

in 

1  vc 

d 

in 

CN 

© 

r- 

CN 

oc 

•* 

in 

in 
CN 

vd 

IT) 


c 
© 
o 
q 

CN 


o 
c 
d 


o 
d 

oo 


o  o 
o 
d 
o 


vd 


o 
o 
d 
in 


o 
o 
d 
in 


o 


o 
o 
d 
o 
o 


o 
o 

oc 


o    o  o 

©  © 

od    d  d 

oc    vo  >n 

vo  CO 


o 

in 

o  o 

O    W>  o 

d 

d 

d 

oo 

o 

oo 

in 

in 

CN 

•<*■ 

m 

o 

o 

o 

q 

o 

o 

o 

o 

o 

O 

o 

o 

o 

c 

O 

o 

o 

o 

q 

o 

od 

VO 

d 

d 

d 

vd 

vd 

d 

d 

CN 

00 

oc 

oc 

CN 

00 

o 

CN 

vC 

in 

in 

o 

r- 

o 

CO 

q, 

CO 

CO 

co 

vC 

00 

CN 

CN 

oc 

q 

o 

q 

o 

O 

o 

vC 

q 

o 

o 

o 

q 

in 

d 

<n 

d 

00 

d 

CN 

in 

CN 

o 

CN 

vC 

00 

in 

CO 

<N 

o 

CO 

CO 

5; 

d 

vd 

CN 

O 

o 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

© 

m 

o 

q 

CN 

o 

o 

q 

o 

o 

o 

vO 

o 

o 

o 

q 

oq 

d 

00 

vd 

d 

d 

in 

d 

d 

d 

d 

d 

d 

d 

CN 

in 

in 

o 

00 

in 

© 

CO 

in 

in 

00 

CN 

© 

CN 

CN 

q. 

r-- 

00 

m 

CN 

vq 

o 

CO 

co" 

CN 

vd 

in 

in 

©~ 

>n 

o 

d 

CN 

o 

in 

CN 

©_ 

in 

o  o 

q 

o 

d 

d 

00 

d 

CN 

q 

O 

in 

d 

d 

CN 

vc 

CN 

00 

vC 
vC 


o 

O 

in 

o  o 

o 

o  q 

o 

o   o  © 

o  o 

o 

o 

o 

q 

q 

d 

CN 

d 

in 

d 

d 

d 

vd 

d 

d 

vC 

o 

vO 

m 

o 

CN 

m 

r-- 

co 

m 

CN 

CN 

m 

On 

CO 

CN 

CN 

in 

o 

av 

in' 

co" 

o  o  o 
mom 

^     ©  CN 
1> 


O    O  m 

O  O  CN 
O     O  vC 


o 
o 
cc 


1  g 

J3  !» 


o 

O 

o 

O 

d 
o 

d 

00 

d 

m 

CO 

CN 

,500 

o 

c 
o 

CN 

000' 

CN 

o  o 

d 

o 

00 


o  o 

m 


o  o 
o 
o 


o 
d 

m 
CN 


O 

o 

CN 


o 
d 


CN 


o 
U 

u. 

<D 

£ 

3 
i— I 

C50 

c 

> 


o 

-3 

O 

I 

-J 

a 


o 

3 
■3 

O 


O 


o 

3 
T3 
C 


o 

C3 


CS 

■3 

ID 

u 

C3 

c 


C3      C3  O 

o  a  z 


CJ 

£ 

3 
-J 

CS 

CQ 

00 

C 


o 

1/5 

< 


3 
•3 
O 
Ih 
0- 

•3 

O 

I 

03 

< 


CS 
CJ 

X 
3 
O 

C/3 


u 

c 

en 

CJ 

3 

-3 

g 

O 

Ih 

CJ 

i 

X 

C3 

£ 

d 

0D 

res 

3 

U 

T3 

— 1 

k> 

an> 

o 

:3 

ibe 

CJ 

3 

cttc 

aka 

CU 

03 

Porter  L 

Ann 

Mctl 

Thuj 

o 

3 
-3 

O 

-3 

O 
O 

03 

CQ 

CJ 

c 

Ih 

o 

X 

H 


03 

CQ 


00 


o 
d 
o 


o 
c 

vO 


o 

u 

Ih 

CJ 

x 
£ 

3 

O 

on 

•3 

c 


Ch 


o  o 
o  o 

O  CN 


oo 
o 
— l 

•3 
C 

03 
Ih 
CJ 
X 

£ 

c 
oa 
c 

3 
O 


o 
m 


O 

o 

On" 


03 


X 
f- 


CJ 

x 

3 
3 
-J 

•3 
C 

03 

SO 

o 
_J 

o 
eg 

03 
CU 


O 

u 

u 

o 

X 

£ 

3 
-J 

o 
o 


m 
oc 


o 
d 


CN 

o 


m 
vq 
oc 

CO 

oc 


m 
m 


r- 
m 

m" 

CN 


O 


oc 


-a 

CJ 

VI 

O 


Estimating  Sawmill  Processing  Capacity  for  Tongass  Timber 


o 
o 

fN 

u 


o 

oo 


o 

00 


CN 


o 
o 
o 


o 

CN 
en 


O 

CN 
en 
r-" 


e 

U 


i- 
— 

£ 
s 
-J 


<N 
O 

o 

CN 

U 


fN 

>< 

U 


<N 
O 
© 

CN 

> 

U 


o 

IT) 


I 
o 

R 

a 

<< 
s 
o 


o  o 

O  m 

O  CN 

O-" 


p  o 

o  in 

ro  cn 

oo" 


o 
© 
o 
o 


© 

CN 
CN 


© 
© 

00 


NO 

oo 


o  o 

oo  m 


o 
o 

00 


o   o  o 

m  c-i  © 
cn  in 

CN 


o 

o 

o 

d 
o 

CN 

1,000. 

d 
in 

o 
d 
o 

©_ 
en 


o 
d 
o 

CN 


o  o 

in 

in 


©  p 

d  no 

©  On 
On 


© 

m 
m 


in 

© 

en 

00 


m  ©  ©  © 

S  ©  ©  Tfr 

<>  o  ©  © 

v©  cn  — r 


© 


© 
© 
© 

oC 


en 
en 


no 

NO 

On 

o" 
m 


s 

u 

s 
•o 
o 
- 


CN 
o 


©  ©  © 
m  ©  in 
^    o  CN 


©  © 
© 
© 

CN 


© 

00 


© 
in 
en 


©  © 
© 

oo 


©    ©  © 

m  en 
CN  m 


©  © 
© 


NO 


On 

m 


no 

© 

r-- 

On" 
en 


S 

■to 
O 

< 


© 

CN 


o  o 
©  © 
©  © 


m 

CN 
NO 


©  ©  © 
©  © 

On"  CN 


© 
O 

CN 


© 

o 
© 


o 
in 


©  ©  o 
o 
© 


o 
© 

CN 


CN 
NO 


o 
© 

NO 


o  ©  © 

©  ©  © 

©  CN 

r-~"  r-"  on" 


r-- 

00 


o 
U 

£ 


o 
O 

s 

w  a 
2  60 

55  .S 

£  > 


O 

-a 

o 

I 

i—l 

<*$ 
Q 


I 

3 


o 
a 

-a 
o 


o 
o 


Oh  Oh 


03 

U 


o 

Cd 


o 
fa 

cS      cd  O 

a  o  z 


u 

s 

a 

1—1 

>. 


m  as 

fa 


o 

-a 

o 

!- 

Oh 

•a 
o 

I 

M 


cd 

"3 
o 


■§ 

o 

H 

Oh 

-a 

o 

I 

CQ 

a> 

(3 
m 
O 

H 


U 

Oh 

i4 


E 


o 
C 
a 
< 


o 

-a 

o 


—  i— I 


o 
U 

1 

a 
>— i 


D  5 
o  ra 

Oh 


o 

u 

1- 
u 
x> 
E 
a 

a 

o 

-a 
a 

<D 

a 

o 


0J3 
O 

H-l 

-a 
a 

cd 
u 

<u 

1 

3 

a 


a 
a 
o 

a 

cS 
S3 

1/3 

S3 


H 


u 

-D 

E 
a 
J 

a 
o 

hJ 

o 


o 
O 

a 
i—) 

o 
o 


f3 


0h  U 


9 


RESEARCH  NOTE  PNW-RN-545 


10 


CN 

o 
o 

<n 

•o 
s 

« 

© 
— 

© 

CN 

U 

- 

« 

« 

s 

o 

"m 
u 

c: 
c 
— ■ 

3 

■a 
o 
- 
a. 


o 
■a 

3 

o 

3 

•  — 

y 
0£ 
O 


O 

eu 

u 
3 

O 

vs 

^-^ 

ns 

ev 


ey 

o 
- 
a 

V. 

OC 

o 


CO 

cu 
ej 
'- 
3 

O 

t/3 


— 

.O 


e 

cu 

'•I 
a. 


>  o 
U  ° 


>  § 


>"  o 


o  3 


u  ° 


>  o 

o  s 


u  ° 


>  § 
u  s 


>  s 
u  s 


>  © 

u  s 


►v. 

>•  o 


>■  § 


>  e 
u  « 


o 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

o 

© 

OC 

© 

co 

^J- 

o 

CN 

co 

00 

in 

r~ 

CN 

ri 

o 

o 

in 

o 

© 

© 

© 

© 

© 

© 

© 

© 

© 

CN 

o 

o 

CN 

© 

© 

© 

in 

© 

© 

© 

© 

© 

>/"> 

CN 

©, 

r-- 

©__ 

CN 

nC 

<n 

rn 

CN 

en 

rn 

o 

© 

© 

1 

© 

© 

© 

© 

© 

© 

© 

1 

© 

© 

© 

o 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

ON 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

m 

© 

00 

CN 

o 

© 

© 

© 

© 

© 

© 

© 

© 

IS 

© 

© 

© 

© 

o 

m 

o-    r~  on 


CN 
CN 


^5 


©  © 


©  © 


CN 


©  © 


© 
© 

O^ 


©  LT, 

m  CN 


©  in 
©  CN 
O  nC 


o 
U 
— 

o 


O 

o 

u 
E 

3 
_) 

00 

c 

> 


o 
o 

I 

Q 


©  © 


©      ©  IT) 

cn 


© 
in 


© 
© 

in 


©  © 

CO 

exf 


2  5 

E  c 
—  > 


oc 


O 


O 
3 

O 


o 
u- 

>> 
es 

u 

«  «  o 
O    O  Z 


o 
u. 

>^ 
03 


"T3 

CD 

<J 

u 

C3 

c 


©   ©  © 


©    ©  © 


©©©©©©© 

NO  in  Tt 

ON  CO  CN 


© 


© 
© 


©    ©  © 


© 

oc 


3 
3 
-J 

>^ 

CQ 

to 

3 


= 


4) 
■— 

E 
< 


-o 

o 

I 

< 


3 

O 
00 


oc 


©©©©©©o© 


©©©©©©©©© 


©©©©©©CN© 
CN  CO 
© 


©      ON  ©      ©      -sf  © 

—  o  00 

^j-    on    cn  io  oo 


©  © 


© 

nC 


©  © 


©  © 

oc 


©  IT) 

O  CN 

in  cn 


o 

3 

-o 

c 


© 
© 
© 


CN 
CN 


— 


U 

Ph 

O 

CO 

3 

T3 

O 

du 

od  Pr 

LUMB 

t  Pro 

00 

c« 

O 

1 

nd 

t. 

o 

>> 

JS 

u. 

es 

-y 

JS 

CQ 

o 

03 

<L> 
3 
l— 

lak 

a 

3 

'Ml 

An 

"5 
2 

CD 
-C 

E 

3 
-J 

03 
"5 

o 

03 


2  H 


o 
U 

o 

-C 

E 

3 


o 

— 


©       ©       ©       ©  ON 

CO     ©  >n 

m    —  in 


r~  ©  ©  ©  o 

oc  ^j-  o  oc  CN 

no^  cn  -rr  in 

cn  r-'  vo"  t--" 


so 

O 

— 1 

C 
CS 
i— 

o 

S3 

E 

3 
—1 
C 

"3 

3 
3 

O 


es 
CQ 


O 
U 

u 

o 

E 

3 
-J 

C 
O 
00 

■o 

3 

es 

CO 
CJ 
3 
O 


OO  ^ 


C3 


E 

3 
J 

■o 

3 

ee) 

to 

O 
-J 

o 

<3 
ea 


O 

u 

Ih 

cj 

E 

3 
i—l 

O 

o 


U 


CN 
© 

ON 


oc 


CN 
'ef 


ON 

CO 


CN 


© 

©' 


CN 
CN 
CN 

no" 


© 

nC 


nC 


On 
CN 


CN 
CN 
CN 


Estimating  Sawmill  Processing  Capacity  for  Tongass  Timber 


<s 

o 

o 

> 

cs 

U 

-o 

05 

o 

S 

o 

CS 

o 

U 

> 

f2 


o 

o 

O 

© 

o 

o 

o 

o 

o 

© 

o 

© 

© 

© 

o 

o 

in 

o 

m 

o 

00 

m 

o 

o 

q 

en 

00 

i> 

CN 

o 

o 

O 

o 

o 

O 

o 

o 

o 

o 

o 

o 

in 

© 

© 

o 

o 

o 

o 

o 

CN 

o 

o 

o 

o 

in 

q 

©_ 

VO 

o 

in 

CN 

o 

in" 

co 

Os 

cn 

o 
o 
o 
q 

en 


© 
© 
m 
CN 


O 
© 

o 


O 

© 
o 

en 


o 
in 


O 

e 
a 

<< 
ss 
o 


o  in 
o  iS 
o  oo 

VO 

en 


© 

o 

in 

© 
o 
in 

,430. 

<N 

co 

co 

o 

o 

in 

© 

CN 
VO 

p  o  in 

©  CN 

O 

in  <o 


o 
U 


o 

U 

CO 

■a 

£ 

(-, 

o 

s 

-a 

CO 

3 

o 

rait 

i— 1 

60 

Wo 

a 

-J 

<*! 

o 

> 

Q 

o 
o 

VO 


o 
o 

oo 


o 
© 


o 
o 


CN 
VO 


(N 

en 


in 
© 

en 


© 
o 
o 


o 
o 
o 

VO 


VO 


Os 

m 


o  o  o 

©  ©  © 

o  o  o 

O  (N 

t>  r-~"  os 


© 
© 
o 
in 

en 


© 
© 


VO 

o 


00 
CN 


o 
o 
o 

Os 


© 

© 


o 
o 


in 


o 
© 

Os  so 
en  <—i 
Os 


Os 
in 


o 
o 


On 


©  o 

© 

© 

©  © 

©  © 

© 

CN 

© 

© 

© 

© 

in 

©' 

© 

© 

© 

©' 

in 

©' 

© 

CN 

CN 

t> 

en 

© 

r- 

CN 

oo 

tl- 

© 

in 

VO 

co 

oo 

in 

CO 

CN 

in 

O 

oq_ 

of 

CN 

oo" 

en 

vo" 

© 

© 

© 

© 

© 

© 

© 

© 

© 

o 

© 

© 

© 

© 

in 

© 
© 

© 

00 

o 

rs| 
en 

© 

CN 

© 

in 

CN 

©' 

CN 

1,842. 

© 

© 

© 

© 

© 

© 

©  © 

© 

© 

© 

© 

© 

© 

© 

in 

in 

© 

© 
© 
CN 

© 

OO 

© 
© 

VO 

3,780 

© 

VO 

en 

© 

CN 
O 

oo 

00 

8,135. 

3  " 


CO 

"5 

3 
O 


CO 

o 
3 
T3 
O 


O 
PU 

C3 

"53  "S3 

a  o 


o 
>, 


CS 

-a 

(L> 

U 

03 

O0 

C 
ii 

4> 

o 
Z 


S 

3 

S^ 

pq 

_C 

x 


3 

-a 
o 
u 

Oh 

-a 
o 
o 


M 

CO 


3 

O 
00 


-3 

o 

i~ 
c_ 

-o 

o 

I 

cs 

CQ 
u 
3 
i-i 
O 

J3 

H 


U 


E  S 


C3 

00 

CO 

1) 

-a 

i- 

3 

O 

eS 

*m 

CJ 

"S3 

-4— > 
-*-» 

M 

4) 

3 

3 

"S 

< 

<u 
x> 
E 

3 
J 

03 


cu 

"31 
J3 
f— 1 


O 

U 
i- 
a> 

S 
3 
— 1 


O 
Cu 


C3 

CQ 


o 
U 

Ih 

1 

3 
i— I 

3 
O 
00 
-3 
3 

C!j 
CO 

<u 

5 
O 


OO 


o 
—J 

-o 

3 

C3 

i- 

<u 
x> 
E 

3 
— 1 
3 

'S3 

3 
3 
O 

2  - 

s  S 

C3 

CO  D 

^  H 


E 

3 

T3 
3 

03 

60 
O 

o 

fS 
'o 

03 
CU 


o 
U 

u. 

<U 

£ 

3 

o 
o 

!E 
O 


vq 
© 
oT 

© 


oo 


CN 
c<1 

in 


in 
©' 

CN 
Os 

©" 
CSI 


© 
© 

00 


vq 

VO 
00 

©" 
en 


r- 
vd 
oo 

CN 

m 


e2 


11 


RESEARCH  NOTE  PNW-RN-545 


Literature  Cited 

Alaska  National  Interest  Lands  Conservation  Act  of  1980  [ANILCA];  Act  of 

December  2;  94  Stat.  2457;  16  U.S.C.  3210.  P.L.  96-487. 

National  Forest  Management  Act  of  1976  [NFMA];  Act  of  October  22,  1976; 
16  U.S.C.  1600. 

Stevenson,  W.J.  1986.  Production/operations  management.  3rd  ed.  Chicago,  IL: 
Irwin/McGraw-Hill,  Inc.  827  p. 

Tongass  Timber  Reform  Act  of  1980  [TTRA].  Public  Law  101-626,  104  Stat. 
4426. 

U.S.  Department  of  Agriculture,  Forest  Service.  1997.  Tongass  land  and  resource 
management  plan  revision  record  of  decision.  R10-MB-338a.  Federal  Register. 
Juneau,  AK:  Alaska  region.  37  p. 


12 


iv  U.S.  GOVERNMENT  PRINTING  OFFICE:  2004-689-256AU90 


The  Forest  Service  of  the  U.S.  Department  of  Agriculture  is  dedicated  to  the  principle  of 
multiple  use  management  of  the  Nation's  forest  resources  for  sustained  yields  of  wood, 
water,  forage,  wildlife,  and  recreation.  Through  forestry  research,  cooperation  with  the 
States  and  private  forest  owners,  and  management  of  the  National  Forests  and  National 
Grasslands,  it  strives — as  directed  by  Congress — to  provide  increasingly  greater  service  to  a 
growing  Nation. 

The  U.S.  Department  of  Agriculture  (USDA)  prohibits  discrimination  in  all  its  programs  and 
activities  on  the  basis  of  race,  color,  national  origin,  gender,  religion,  age,  disability,  political 
beliefs,  sexual  orientation,  or  marital  or  family  status.  (Not  all  prohibited  bases  apply  to  all 
programs.)  Persons  with  disabilities  who  require  alternative  means  for  communication  of 
program  information  (Braille,  large  print,  audiotape,  etc.)  should  contact  USDA's  TARGET 
Center  at  (202)  720-2600  (voice  and  TDD). 

To  file  a  complaint  of  discrimination,  write  USDA,  Director,  Office  of  Civil  Rights,  Room  326- 
W,  Whitten  Building,  14th  and  Independence  Avenue,  SW,  Washington,  DC  20250-9410  or 
call  (202)  720-5964  (voice  and  TDD).  USDA  is  an  equal  opportunity  provider  and  employer. 

USDA  is  committed  to  making  its  information  materials  accessible  to  all  USDA  customers  and 
employees. 
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